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CLAIMS : 

We claim: 



1. A nucleic acid sequence encoding a mutant acyl-ACP desaturase which is 
characterized by the ability to catalyze desaturation of a first fatty acid and 
a second fatty acid, the first and second fatty acids differing in their chain 
length, the desaturation rates of both the first and second fatty acids 
differing by no more than about 4-fold, the nucleic acid sequence encoding the 
mutant acyl-ACP desaturase being characterized by a point mutation at an amino 
acid contact residue in the substrate binding channel, the nucleic acid 
sequence being further characterized as having a sufficient degree of amino 
acid identity with the amino acid sequence of Ricinus communis . DELTA. . sup . 9 
desaturase to enable statistically significant sequence alignment with the 
Ricinus communis . DELTA. . sup . 9 desaturase. 

2. The nucleic acid sequence of claim 1 wherein the point mutation is 
introduced into wild-type Ricinus communis . DELTA. . sup . 9 desaturase at one or 
more amino acid contact residues selected from the group consisting of residues 
114, 115, 117, 118, 179, 181, 188 and 189. 

3. A DNA expression construct comprising, in expressible form, a nucleic acid 
sequence encoding a mutant acyl-ACP desaturase which is characterized by the 
ability to catalyze desaturation of a first fatty acid and a second fatty acid, 
the first and second fatty acids differing in their chain length, the 
desaturation rates of both the first and second fatty acids differing by no 
more than about 4-fold, the nucleic acid sequence encoding the mutant acyl-ACP 
desaturase being characterize by a point mutation at an amino acid contact 
residue in the substrate binding channel, the nucleic acid sequence being 
further characterized as having a sufficient degree of amino acid identity with 
the amino acid sequence of Ricinus communis . DELTA. . sup . 9 desaturase to enable 
statistically significant sequence alignment with the Ricinus communis 
.DELTA. . sup. 9 desaturase. 
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4. The DNA expression construct of claim 3 wherein the point mutation is 
introduced into wild-type Ricinus communis . DELTA. . sup . 9 desaturase at one or 
more amino acid contact residues selected from the group consisting of residues 
114, 115, 117, 118, 179, 181, 188 and 189. 

5. A cell transformed with a DNA expression construct comprising, in 
expressible form, a nucleic acid sequence encoding a mutant acyl-ACP desaturase 
which is characterized by the ability to catalyze desaturation of a first fatty 
acid and a second fatty acid, the first and second fatty acids differing in 
their chain length, the desaturation rates of both the first and second fatty 
acids differing by no more than about 4-fold, the nucleic acid sequence 
encoding the mutant acyl-ACP desaturase being characterized by a point mutation 
at an amino acid contact residue in the substrate binding channel, the nucleic 
acid sequence being further characterized as having a sufficient degree of 
amino acid identity with the amino acid sequence of Ricinus communis 

.DELTA. . sup. 9 desaturase to enable statistically significant sequence alignment 
with the Ricinus communis . DELTA. . sup . 9 desaturase. 

6. The cell of claim 5 wherein the point mutation is introduced into wild-type 
Ricinus communis . DELTA. . sup . 9 desaturase at one or more amino acid contact 
residues selected from the group consisting of residues 114, 115, 117, 118, 
179, 181, 188 and 189. 

7. The cell of claim 5 which is a prokaryotic cell. 

8. The cell of claim 5 which is a eukaryotic cell. 

9. The cell of claim 8 which is a plant cell. 
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